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Determinants

Multiple Choice Questions

Choose and write the correct option in the following questions.

2 4| [2x 4
If | 51 | =| & then the possible value(s) of ‘x" is/are [CBSE Sample Paper 2023]
(@) 3 ) V3 © -3 @ V3,-/3
The area of a triangle with vertices (-3, 0),(3, 0) and (0, k) is 9 sq. units. The value of k will be
[NCERT Exemplar]
(@ 9 (b3 (c) -9 (d) 6
0 x-ax-b
Iffl)=[x+a 0 x-cf, then [NCERT Exemplar]
xth ¥+ 0
(a) fla)=0 b) fiB)=0 (c) f0)=0 @ fily=0
2 52
If |x x x|+3 =0, then the value of x is [CBSE 2020 (65/4/1)]
491
(@) 3 b o () -1 @1
% 2.3
Ifx=-4isarootof |1 x 1|=0, then the sum of the other two roots is
3 2% [CBSE (Term-1) 2021-22 (65/2/4)]
(a) 4 (b) -3 (c) 2 (d) 5
If A is a square matrix of order 3, |A'| = -3, then |AA'| = [CBSE Sample Paper 2023]
(@) 9 b -9 () 3 (d -3

o 2
If A= lz a} and |A®| =27, then the value of « is: [CBSE Examination Paper 2022 (Term-1)]

(@) =1 (b) 2 () =45 @) =7
k 8

Value of k, for which A = [4 Zk] is a singular matrixis  [CBSE Sample Paper 2022 (Term-1)]
(a) 4 (b) -4 (c) =4 (d) 0

¥ty ¥tz Zax
The valueof | =z X y |is [CBSE 2023 (65/4/1)]

;| 1 1

(@) 0 1 (C)x+y+z d) 2x+y+2)


H2O TECH LABS
Typewritten text
Determinants


10.

1.,

1z

13.

14.

15.

16.

17

18.

19.

If | A | = | kA |, where A is a square matrix of order 2, then sum of all possible values of k is
[CBSE 2023 (65/2/1)]
(@) 1 (b) -1 () 2 {d) 0
T 20
If |2 3 1| is non-singular matrix and a € A, then the set A is [CBSE 2023 (65/2/1)]
3 &
(@) R (®) (0] (e) 14} @) E-{4)
e
If C,-J- denotes the cofactor of element P,—,— of the matrix P=(0 2 -3[, then the value of C;,.C,,
32 4
is [CBSE (Term-1) 2021-22 (65/2/1)]
@ 5 (b) 24 (c) -24 (d -5
For matrix A= ’_211 57,], (adj A) is equal to [CBSE Sample Paper 2022 (Term-1)]
oG el o33 @lh?]

300
IfA.(adjA)= |0 3 0|, then the value of |A| + |adj A| is equal to [CBSE 2023 (65/3/2)]
003

(@) 12 () 9 (c) 3 ) 27
-2 0 0
If A=|0 -2 0|, thenthe valueof |adjA| is [CBSE 2020 (65/3/1)]
0 0 =2

(@) 64 (b) 16 (©) 0 d -8

Let A be a skew-symmetric matrix of order 3. If | A| = x, then (2023)" is equal to :
[CBSE 2023 (65/3/2)]

1 2
(a) 2023 ) s {c) (2023) @1
-4 3
The inverse of v _ 5] is: [CBSE Examination Paper 2022 (Terin-1)]
—5 3 53 -5 7 -5-3

If | A | =2, where A is a 2 x 2 matrix, then [4A™| equals: [CBSE 2023 (65/1/1)]
1

(a) 4 @2 ()8 @ 33

1f (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of

a c e
AABC, then [b d f| isequalto [CBSE 2023 (65/2/1)]
3 M i
(a) 247 (b) 4A2 (c) 2A (d) 4A



1 —tan0 1 tan®]" [a -b
20, If i 1 ] - =t 5 ], then : [CBSE 2022 (Term-1)]
@ a=1=b (b) a=cos 26, b=sin 20
(c) @a=sin28,b=cos 26 (d) a=cosB,b=sinh
Answers
1 2. (b) 3. (0) 4. (0 5. (@) 6. (a) 7. (d)
8. () 9. (a) 10. (d) 11. (d) 12. (a) 13. (c) 14. (@)
15. (a) 16. (d) 17. (b) 18. (c) 19. (b) 20. (b)

Solutions of Selected Multiple Choice Questions

1. 2-20=27-24 = 2’=6
= =3 = x= 443
Option (d) is correct.

2. We know that, area of a triangle with vertices (x;, 11), (X2, ¥2) and (x5, y3) is given by

lxlyll 301
A=z} % Yi=Z1|3 0 1
x Yy 1 0 k1

Expanding along R,, we get
1
9=E|I_3(_k)_0+1(3k)]‘
= 18 = |3k + 3k| = |6k]|
k=i%=i3=3,73

Option (b) is correct.

0 x-ax-b
3. Wehave, f(x)=|x+a 0 x-c
x+b x+c 0
0 0 a-b
= f@=| 22 0 a-c|=[@-b){2a(a+c)}]=#0
a+b a+c 0
0 b-a 0
and f)y=|b+ta 0 b-c|=-(p-a)-2bb-c)]=2bb-a)b-c)=0
2b b+c O
0-a-b
and fl0)y=la 0 -c|=a(bc)-blac) = abc-abc=0
b ¢ 0
Option (c) is correct.
4, We have,
Z g2
x x x|[+3=0
491




6.

10.

Expanding along R,, we get
= -x(3-18) +x(2-8)-x(18-12) +3=0

= —x(-15) + x(-6) - x (6) +3=0
= x(15-6-6)+3=0
= 3x+3=0 = 3x+1)=0
= x+1=0 = x=-1
Option (c) is correct.
* 23
A=[1 x 1|(=0 (Given)
3 2.x

= x(*-2)-1(2x-6)+3(2-30)=0

> P-2-2¢+6+6-9x=0

= 2r-13x+12=0

Givenx=—-4isarootof A=0.

= (x+4)isa factor of x* - 13x + 12.

= r+4’-4-16x+3x+12=0

o> Pa+4)-4dx(x+4)+3(x+4=0

= (x+4)(*-4x+3)=0

Other two roots of A = 0 are the roots of ¥ —4x + 3 = 0.

If o and f are roots of above equation, then

u+B=—(—14;)=4

*. Sum of other two roots of A =0 is 4.
Option (a) is correct.
AA| = |A| |A'] =(-3)(-3)=9 [-TA 1=1Al]
. Option (a) is the correct.
As A is singular matrix.
= |A| =0
= 2% -32=0= k=14
. Option (c) is correct.
We have,
x*y y*rz z+ax
A= z x y
1 1 1

Expanding along R, we get

A=(x+y) -y - +2) -1) + (E+3) z-2)

S W L. I T

. Option (a) is correct.
Given A is square matrix of order 2i.e, n =2
Also, [Al=[kA|= |AI=K"A] = 1=k = k=+1

k=1,-1
Sum of values of k=1 + (-1)=0
. Option (d) is correct.



1.

12

13.

14,

15

I 21
Given that [2 3 1] is non singular matrix
3 a1
1 21
2 3 1|#0=1038-a)-2(2-3)+1(22-9)#0
3 @ 1
= 3-a+2+20-9#0 =a-4#0 —a#4d
s~ SetA=R-{4}
. Option (d) is correct.
1l 2
We are given matrix P=|0 2 —31 (Given)
3 2 4

Cy= cofactor of pi=( 1) S Py
Where P; denote the minor of P

=1 2

Py= 9

| 3-4=-1

P,

= =2+3=5

3 2
Cu=(C1"""Py =1 (-)=(-1)°=-1
Cp=(-1""*Py=(-1Px5=-5
Cy-Cy=-1%(-5)=5

Option (a) is correct.

i . |25
Given matrix A = 11 7]
Its co-factors are
% 1
C—[ 5 2 = adj(A)= Ill 2]
7 11
=y -5 )
. Option (¢} is correct.
= 3
Given, A.(adjA)=10 3 0
003
100
= |A|L=30 1 0| =3
001
= |A] =3

Also, |adj. A] = |A|" = |A]* = |A|*=(3)*=9
|A] + |adj. A] =3+9=12
Option (a) is correct.
We have a matrix A of order 3 x 3 given by
-2 0 0
A=

0 0 -2

0 -2 01 = |Al=-2()x(2-0) = |A|=-



16.

17.

18.

19.

20.

ladjA| = A" = [A]*T = (-8 =64
Option (a) is correct.
Since A is a Skew-Symmetric Matrix.
A=-AT = Al =1 AT =
= JAl==|A| = 2]A|=0 =5
(2023)% = (2023)° = 1
Option (d) is correct.

teea={"2 3lsiai=["? ¥ s0-ziz-120
LS| B BT S| g g PR TR

A7 exists
Co-factors of A are

Cpy=-5 Cun=-3

Cp=-7, Cp=-4

Y Als =
A=z —4) T4 THAT T
5 13
=
A7 4]
Option (b) is correct.
1 3
Given, |A‘=2 = ‘Al:m:i

Since Aisof order2 x 2ie,n=2.

1 1
“l=42 A= —_—= —_— =
= [4471]|=4%A |1ex|A| lox5=8
. Option (c) is correct.

Since (g, b), (c, d) and (e, f) are the vertices of AABC

b

= =2A

r| =

A=

e g

a
c
£

& € £
b od f
1. 1 1

d
f

[

<—=>R

[
f| =4a?
1

b) is correct.

1 tanf
—tanf 1

a
b
1

= oR, N

—_

Option

Let A=

. Co-factors of A are
Ch=1 Cy=-tan 6

Cpp=tanf Cp=1

i tanf|
L

n
|A] =-|A7]
[A] =0 =

1+ tan?0 =sec?f

x=0



S 1 -—tan®
A= and 1
o _adjad 1 1 -—tanB
AT = =
|Al  sec?p [tanB 1
1 —tanB][ 1  tanB]" [a -b
Now, tanff 1 —~tanf® 1 b a
1 —tanB] 1 1 —tanf] [a b
tan 1 |ge2gltan® 1 [T|p @
-, 1 [1-tan’0 —2tan® _[a -t
coc?@| 2tanB 1-tan’B| |b a4
1-tan?0 -2tanf
- sec’f sec’® | |2 -b
|2tanB 1-tan’0| |k a
SECZB seczﬁ
1-tan?0 cos?0—sin?0 5
= #= = % cos”0 = cos26
sec?f cos?0
2sinf  2sinB
and, b= coszﬁ - cosh = 2sinf.cosf =sin26
sec”f 1
cos’ 8

a=cos20,b=sin20
Option (b) is correct.

Assertion-Reason Questions

The following questions consist of two statements—Assertion(A) and Reason(R). Answer these
questions selecting the appropriate option given below:

(a) Both A and R are true and R is the correct explanation for A.
(b) Both A and R are true but R is not the correct explanation for A.
(¢) Ais true but R is false.
(d) A is false but R is true.
1. Assertion (A) : Determinant is a number associated with a square matrix.
Reason (R) : Determinant is a square matrix.
5
2 4
Reason (R) : A square matrix is a singular matrix if its determinant is zero.
3. Assertion (A) : IfAisa3x3matrix, |A| #0and |5A|=K|A]|, then the value of K =125.
Reason (R) : If A be any square matrix of order n x n and kbe any scalar then |KA| =K"|A|.

2. Assertion(A) : If A= [ , then the matrix A is singular if x = 3.




. Assertion (A) : If

x 2|_|6 2
18 x|_|18 6|thenx-i6‘

Reason (R) : If Ais a skew-symmetric matrix of odd order, then |A| =0.

1 1 -2
. Assertion(A) : If A=[{2 1 3|, thenC, =1, where Cij denotes the co-factor of i row and ]ﬁ‘
5 4 -9
column.

Reason (R) : The co-factor Cj;of a; in the matrix A = [z}, . , equal to (—l)i +] M.

. Assertion(A) : If A is an invertible square matrix, then AT is invertible.

Reason (R) : Inverse of invertible symmetric matrix is a symmetric matrix.

. Assertion(A) : If Ais aninvertible matrix of order3and |A| =5then, |adj A | =25.

Reason (R) : If Bis a non-singular matrix of order n. Then, |adj A| = |A|""%

1 .03

. Assertion(A) : If A=|2 1 1| then |adj(adjA)| =16.

002
Reason (R) : |adj(adjA)|=1Af~

. Assertion(A) : Given a system of linear equations:

2x-y=17 and 3x+5y =6 are consistent.
Reason (R) : For asystem of linear equations a;x + byy + c;z =d; and ayx + by + e,z = d,
is said to be consistent if determinant of the coefficient is non-zero.
Assertion(A) : Solution of system of equations
x-y=17and 3x+5y=6 is x=7, y=-3.
Reason (R) : For a system of equations AX = B. If | A|# 0 then solution of the above system
given by X = A™B.

Answers

1. (o) 2. (a) 3. (a) 4. (b) 5. (a) 6. (b) 7. (a)

8. (a) 9. (a) 10. (a)

Solutions of Assertion-Reason Questions
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l
) 10.
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Clearly, Assertion (A) is true and Reason (R) is false.
Hence, option (¢) is correct.
B-x x+i

5 4 =0 =20-4x-2x-2=0

For singular matrix, we have

= 18-6x=0 =6x=18 :>x=%=3 i
So, Assertion (A) and Reason (R) both are true and Reason (R) is the correct explanation of Assertion (A).
Hence, option (a) is correct.
We have, A is a square matrix of order 3 x 3
[5A] =5°|A| =125|A]|
= 125|A| =K|A|= K=125
So, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
Hence, option (a) is correct.



4. We have,

x 2| |6 2

18 x| |18 6

= x$-36=36-36 =x*-36=0
= x’=36 = x=%6

Clearly, both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation
of Assertion (A).

Hence, option (b) is correct.

11 =2
5. Wehave, A=|2 1 -3
54 -9

L My=-9-5-2)=-9+10=1
Cp=(-1Y*% My=1x1=1
Clearly, both Assertion (4) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
Hence, option (a) is correct.
6. ' Aisinvertible.
= |A|z0 = |AT| =0 [+ |AT]|=]A]]
= Alisinvertible.
So, A is true.
For R : Let B be invertible symmetric matrix.
Then, |B|#0and B"=B
Now (B = (BTy" = (B) [~ Y =B & B'=8]
= Bis also symmietric matrix.
S0, R is true but R does not explain A.
Hence, option (b) is correct.
7. o Aisinvertible matrix of order 3.
ladj A| = |A]*"= |A|2=5=25
S0, A is true and R is also correct and R gives correct explanation of A.
Hence, option (a) is correct.
1 3

. A=
slll02

=2 [Along 2nd column]

|adj(adj A)| =1 A"~ = 200" = 2% = 16
S0, A and R are true and R gives the correct explanation of A.
Hence, option (a) is correct.

9. We have, 2x-y=17and 3x+ 5y =6

T T e O L PV
ie., =B where =13 s _y =l

|Al=10+3=1320,s0 |A| 0
= A exists and X = A'B be the solution of the given system of equation.
So, the given system of equations is consistent.
So, A and R are true and R gives the correct explanation for A.

Hence, option (a) is correct.



10. Gi = M ealmal?
= wven = 3 5 o y = 6
|A] =10+3=1320,50 A" exists.
1[5 1
-1 .
Now, A IAI(ad]A) B3 2
1[5 1][17] 1] 85+6
- -1 - =
il 13[—3 2“6] 13|-51+12) " 13 —39] l—sl
x| & =7 y=3
4 3 = x=7,y=

So, A and R are true and R gives the correct explanation for A.

Hence, option (a) is correct.

Case-based/Data-based Questions

Each of the following questions are of 4 marks.

1. Read the following passage and answer the following questions.

Gautam buys 5 pens, 3 bags and 1 instrument box and pays a sum of T 160. From the same shop.

Vikram buys 2 pens. 1 beg and 3 instrument boxes and pays a sum of T 190. Also Ankur buys 1

pen 2 bages and 4 instrument boxes and pays a sum of T 250.

(i) Convert the given above situation into a matrix equation of the form AX = B.
() Find |A|.
(#ii) (a) Find A™. [CBSE 2023 (65/5/1)]
OR
(iii) (b) Determine P = A* - 5A.
Sol. Let cost of 1 pen, 1 bag and 1 instrument box are ¥ x, ¥ y and ¥ z respectively.

From question.
5x + 3y +z =160
2x+y+32=190
x + 2y + 4z = 250

(i) From above

. T X 160

WhereA=(2 1 3|, X=|y|B=|190

1 2 @ Z 250
53 1
(ii) WehaveA=|2 1 3
1. 2 4
T |

[Al=]2 1 3|=504-6-202-2)+19-1)

12 4

==10-20+8==-30+8==-22



(#ii) (a) Cofactors of the matrix A is obtained
Chu=(-1)1"1d-6)=-2,CHh=(-1)1*2(8-3)=-5,
Cu=(-1)""2@-1)=3Cn=(-1""(12-2)=-10
Cp=(-10"2(20-1)=19,Cp= (- 1)**3(10-3) = -7,
Cy=(-1°"1(9-1)=8,Cyp = (- 1**?(15-2) = - 13,
Cu=(-1""?G-6=-1

G Gy G 2 5 3 =2 40 8
adjld) = |Cy Gy Cyuf=|-10 19 -7|=|-5 19 -13
Cy Gy Gyl (8 13 -1} |3 -7 -1
. 2 -10 8 2 10 -8
Ar= ——adj(A)= -—==|-5 19 -13|=—-5 -19 13
4] = 3 -7 -1 22—3 7 1
OR
5 & 4 53 1|5 3 1] [32 20 18
(iii) (b) A=|2 1 3[,A%2=1]2 1 3|2 1 3|=|15 13 17
1.2 4 12 41 2 4} (13 13 23

32 20 18] [-25 <15 5] [7 5 13
P=A?-54=|15 13 17|+|-10 -5 -15|=(5 8 2
13 13 23| |-5 -10 20| |8 3 3

2. Read the following passage and answer the following questions.
Three friends Rahul, Ravi and Rakesh went to a vegetable market to purchase vegetable. From
a vegetable shop Rahul purchased 1 kg of each Potato, Onion and Brinjal for a total of ¥21. Ravi
purchased 4 kg of potato, 3 kg of onion and 2 kg of Brinjal for Z60 while Rakesh purchased 6 kg
potato, 2 kg onion and 3 kg brinjal for T70.
- il

(i) If the cost of potato, onion and brinjal, are Tx, Iy and Tz per kg respectively, then convert
above situation into system of linear equations

(ii) Convert the above system of linear equations in (i) in the form of AX = B.
(i#i) (a) Find A™.
OR
(iii) (b) Find the cost of potato, onion and brinjal.



Sol. (i) From question
For Rahul x+y+z=21
For Ravi 4x +3y +2z=60
For Rakesh 6x+2y+3z=70

Therefore, algebraical representation is
x+ty+z=21
4x + 3y + 2z=60
6x+2y+3z=70
(i) The given algebraical system of linear equation in (i) can be written in matrix system as

AX =B ..(i)
Where, A is co-efficient matrix
111
A=4 3 2]
623
X is variable matrix
x
X=|y
z

and B is constant matrix
21
60
70
111
432
623

11

32

B=

(i) (a) Wehave A=

1
3 =1(9-4)-1(12-12)+ (8 -18)
623
=5-0-10=-5=0
Now, A;; =9-4=5Ay, = ~(3-2)= -1;A4;, =2 -3=-1
Ap=-(12-12)=0;Ap=(3-6)= -3 Ay =—(2-4)=2

A;3=(8-18)=-10; Az= - (2-6) =4, Az =(3-4)=-1
T

Al=

5 0 -10 5 - -1
-~ AdjA=|-1-3 4|=|0 32
4 2 = -10 4 1
at=Lo adra
[AT 29
5 =1 <
| P
=10 4 -1
OR
(iti) (b) We have X = A7'B
] 4[5 A2
= =-5|0 3 260
z -10 4 -1{|70




x 1 -25 x| |5
= y|=-3 —40 = |y|=|8
z -40 z| |8

25 x=5y=8z=8
= Cost of potato,onion and brinjal are ¥5, I8 and 8.
3. Read the following passage and answer the following questions.
The monthly incomes of two sister Reshma and Ritam are in the ratio 3 : 4 and their monthly
expenditures are in the ratio 5 : 7. Each sister saves T15,000 per month.

%

r

I (7)) 1f monthly income of Reshma and Ritam are ¥3x and Z4x and their monthly expenditure

I are 75y and 7y respectively, then express information provided in problem in system of
linear equations.

I (i) Express the system of linear equations in (7) in matrix form AX = B.

| (iii) (@) Find A™%

I (#i) (b) Find C= A*-2I.

I Sol. (i) Monthly savings of Reshma

I = Monthly income of Reshma - Monthly Expenditure of Reshma

15000 = 3x - 5y
Similarly for Ritham
15000 = 4x - 7y
Here required system of linear equation
3x - 5y = 15000
4x - 7y = 15000
(ii) We have system of linear equations
3x = 5y = 15000
4x - 7y = 15000
This may be written in matrix system as
AX =B, where A= E :?},X - m B= i;ggg
Because,
3 -5|[x] [15000 3x-5y] [15000
[4 -7 yJ ) 15000] 4x - 7y] y |15000]
Equating, we get
3x - 5y = 15000

and 4x - 7y = 15000

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
OR |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



3 -5
(fif) (@) Wehave A= [4 7

; Al =-21+20=-1
Ay ==7 Ap=-4

Apn=5 Ap=3

Ade:l_ -4 _[-7 5]

5 3 -4 3
A’lzL ade=L [77 5] - l7 *5‘
|A] -1|-4 3 4 -3

OR

3 =5
(i) (b) - A=[4 7

Azzls 75“3 7sl:|711 20]
4 7|4 7] |-16 29
20
- uft
C=A*-721
-11 20] [2 0] [-13 20
=[—16 29]‘ 02 _l—lﬁ 27

r
|

|

|

|

|

|

|

|

|

|

|

|

|

|

I 4. Read the following passage and answer the following questions.

| On the occasion of children’s day, class teacher of class XII Shri Singh, decided to donate some
l money to students of class XII. .

If there were 8 students less, every one would have got Z10 more. However, if there were
| 16 students more, every one would have got 710 less.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

() (a) If number of students in class be x and Shri Singh has decided to donate Ty to each
student, express the information provided in problem in system of linear equation.

(b) Express system of linear equation obtained in (a) in matrix equation.
(ii) Find the number of students in class XII and the amount distributed by Shri Singh.
Sol. (i) (a) From question
(x=8)(y+10)=xy = xy +10x - 8y - 80 = xy = 10x - 8y = 80

= 5x -4y =40 ()
Also, (x+16)(y ~10)=2xy = xy - 10x + 16y — 160 = xy = 10x — 16y = - 160
= 5x—8y=-80 (i)
(b) We have system of linear equations
S5x -4y =40

5x-8y=-80



This may be written in matrix system as

Axehaea=l lxslas] D
THWRIE AT s gkt Tyt |80

4 5 4
(u)WehaveﬂL—l5 8
|A]l ==-40+20=-20 # 0
Here, A =-8 Ap=-5
Ay =4 Ayp=5
i 4]

mapas> 2
14714 5|7 |5 5

-8 4
5 5

—320-320
—200-400

=

5. Read the following passage and answer the following questions.
In coaching institutes, the students not only get academic guidance but also they get to know
about career options and right goals as per their interest and academic record.
A coaching institute conduct classes in two sections A and B and fees for rich and poor children
are different. In section A, there are 20 poor and 5 rich children and total monthly collection is
39,000, where as in section B, there are 5 poor and 25 rich children and total monthly collection is
T26,000.

(i) (a) If Tx and Ty be the fees for rich and poor children respectively then the information
provided in problem in system of linear equation express.
(b) Express the system of linear equations obtained in (a) as matrix equation.
(ii) Find the fees for rich and poor children.

r
I
|
|
l
I
|
|
l
I
|
|
l
I
I
|
l
| = x=32,andy =30
I
|
l
l
|
|
l
l
|
|
l
|
I
|
|
|
I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Number of students = 32 and the amount donated by Sri Singh to each student in ¥ 30. |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



Sol. (i) (a) From question
5x + 20y = 9000
and 25x + 5y = 26000
(b) We have system of linear equation
5x + 20y = 9000
25x + 5y = 26000

They may be written in matrix system as

. h |5 20| _|x|__|9000
AX =B, where A= %5 5 X= y B= 25000
Because,
5 20][x]_[ 9000 5x+20y| _[ 9000
25 5 ||y |26000 25x+5y| |26000
Equating, we get
5x + 20 = 9000
25x + 5y = 26000
e 5 20
(i) A= 25 5 l
LAl =25-500==475 % 0
Also, Ay =5 Ap=-25
Ay =-20 Ap=5
. 251 [5 -20
14720 5] |25 s
o gl sy 2 [B 20
= ST AR e [ eE g
Wehave X=A"B
x| _ 1 5 -20]| 9000 x| _ 1 45000 -520000
= y| —475 |25 5 ||26000 y T 475 |-225000 + 130000
X 1 - 475000
= =—
y| -475 |[-95000
1000
= ;=[200 = x=1000,y =200
.. Fees of rich and poor students are respectively
%1000 and %200.
B W[ I R e ol e vl [CBSE Delhi 20131
x—-3 x+2 3 3
+1 x—-1 o
Sol. Given i * = 4 1|
x-3 x+2| [1 3
= E+DEx+2)-x-1)(x-3)=12+1
= P2 +x+2-2+3x+x-3=13
= 7x-1=13
=5 7x=14 = =2



2

Sol.

Sol.

Sol.

Sol.

c0s15° sin15°

sin75° cos75° [CBSE (AI) 2011]

Evaluate:

Expanding the determinant, we get
cos 15°. cos 75° = sin 15°. sin 75° = cos (15° + 75°) = cos 90° =0
[Note : cos (A + B) = cos A. cos B —sin A. sin B]
If A is a square matrix of order 3 and | A| = 2, then find the value of |-AA’|. [CBSE 2020 (65/1/3)]
|-44’| =-|4|? v
=-4 L7
[CBSE Marking Scheme 2020 (65/1/3)]

Detailed solution:

Given matrix A is a square matrix of order 3and |A| =2

| -2 = ) | ARl S ) - AT
=-lAal.lal=-]4]%=-2"
=-4
If A is a square matrix of order 2 and |A| = 4, then find the value of |2AAT|, where AT is
transpose of the matrix A. [CBSE 2019 (65/5/1)]
[24AT| =4]A|AT| A
=4dx4dx4=64 15

[CBSE Marking Scheme 2019 (65/5/1)]

Detailed solution:

[24AT| =22 AAT| [ Ais amatrix of order 2]
=4|AAT| =4]A]| |AT|
For any square matrix A4,
T
4] = 4]
|2AAT | =d x4 x4=64

2 1 —4)

lfA:(l andB:(

3 _1) " _2),ﬁnd |AB|. [CBSE 2016 (South Region)]

el gl gl {feudd A1 WMM\

R B F e L M ——

i
7,i‘;, IM.‘V

L

SR L R

A

15 -

[ I FY ) 2 Y R
o o

ZBR1:TA -hm:-‘u/
==

[Topper's Answer 2016]
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‘J:Ve have | A|=4and A is a matrix of order 2. |
|
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Sol.

Sol.

Sol.

Sol.

Sol.

80
If for any 2 x 2 square matrix A, Aladj A) = ’CI 8” then write the value of |A|.

[CBSE (AI) 2017]

Alocya) = 141 T e

! AlediA)= [» O e S RS
| A LA

,,,,_,_WFLA}’{!/?L’,. e

ot a4

L omee (Toppersanswer2017]

If A and B are square matrices of the same order 3, such that |A|= 2 and AB = 2I, write the

value of |B]|. [CBSE Delhi 2019]

|A| =2and AB=21
= |AB|=|2I| =8
= |A||B|=8 = 2|B|=8 = |B|=4
If A is a square matrix of order 3, with |A| =9, then write the value of |2.adj A]|.
[CBSE 2019 (65/4/1)]
|2adjA| =2*|A|*" =8 x 81 =648 1+t
[CBSE Marking Scheme 2019 (65/4/1)]
Detailed solution:
v |2.adjA| =2%|adjA| [+ For any matrix A of order n,
|kA| = k"] A|, where k is some constant]
=8 |adjA|=8 |A|*1 [ |adjA|=]|A|"™", for any square matrix of order n]
=8x(9)%=8x 81 = 648

200

If A=|-1 2 3| then find Aladj A). [CBSE 2020 (65/1/1)]
3 35

A.adj(A)= |A|T v

s A.adj(A)=2lor Y2

o o M
o N o
NS o

[CBSE Marking Scheme 2020 (65/1/1)]

Very Short Answer Questions

If A is a square matrix of order 3 such that A = 24, then find the value of |A|.
[CBSE 2020(65/1/2)]

Cm=glel N
i S ia’\lﬁal"l" . [ToppersAnswer2020]




Sol.

Sol,

Sol.

Sol.

r
I
I
I
l
I
I
I
l
I
I
I
l
I
I
I
: Sol.
I
I
l
l
I
I
l
l
I
I
l
I
I
I
I
I
I

¥-x+1 x-1
e S x+1

Evaluate the determinant:

[NCERT Exemplar]

ox+1 x-1
21 bl
=@-x+DEx+D)-(2-1)
s+ )P -x+l-x+l=(x+1)(*-2x+2)
=r-2+ 2+ -2+ 2= -+ 2
If A is a skew-symmetric matrix of order 3, then prove that det A =0, [CBSE (AI) 2017]

let A=

f: N o [Topper's Answer 2017]
2 A -3
If A={0 2 5 [, then find the value of A for which A™ exists. [NCERT Exemplar]
13 3
For existence of A™
2 A -3
[A]#0 = [0 2 5|#0
3 [
= 2(6-5)-M0-5)+(-3)(0-2)=0 [Expanding along R, ]

= 2+5h+620 = 5iz-8 = ?\#—%

8
Hence, A can have any value other than 5

If A is invertible matrix 0of 3 x 3 and |A| = 7, then find [A™]. [NCERT Exemplar]

1
A =m.adjﬂ

3
|A™ [=|ﬁade|:(ﬁ) .adjA | [ |KA|=K".|A|, where n is order of A]
1

1
[ [#°

1
3-1_ -

2 3
If A= [5 _2}, write A™ in terms of A. [CBSE (AI) 2011]
Z 3
B =0
Now,Cy;=-2,C;=-50C; =-3and C;; =2
22 5[ [2 -3
-3 2/ 7|5 2

|A|=| =-4-15=-19#0

adez{




Sol.

Sol.

1
Al=——adjA=

Lf2 8] 12 9 1,
A ] -19|-5 2| 19|5 2| 19
Find (AB)'if A =l and B= [ ] [NCERT Exemplar]
We have,

1
A=l

0
2‘ = |A|=2=0

Co-factors of matrix A are
Cy=2 Cu=0
Cp=4 Cp=1

= (ABY =

2 e ot 6 4 _adjA
; ad]A—L} 1] = A7 = TA]
4_1[20
. ‘2[41
. a 4|3 1].1(20
& 1 1 i _ S
. (AB)'=B1.A _IS . x2[4 1‘
_1[6+4 1] _1J101
T 2(10+8 2| 218 2
[5 I/Zl
,compute A™ and show that 247 =9I - A, [CBSE Examination 2018]

= |
GivenA =
wen l_4 7

_ =k G-d’ltﬁ,‘ I'{ T3 _Jy R

1= w-.la ik / 'L‘L' ___.,_;_,
M A0 e Jhaoue exdT _—_.’Ti e .

wee, =%, Ga==4 S
o G aeR . RS e B e o

M{..UH = [ ¥ 3}, S ]

y 4 =" i

— —t e = e L

&A= q1-p

<X *+ 3 (
!"[w 2

g

o

o

/

o

a -
} = [ = 4] Honte, Coprrd. i
. o {} — __ITopper's Answer2019]




Short Answer Questions

1 -2 3
1. fA=|0 -1 4| find @AY [CBSE Delhi 2015]
-2 21
1 -2 3 1 0 =2
Sol. Given A=[0 -1 4 and A=[2 -1 2
=2 2 A 3 4 1

|A"| =1(-1-8)-0-2(-8+3)=-9+10=1=0

Hence, (A')" will exist.

o2l ~ 22l B
Ay=|, 1|=1-8=% Ap=-{ 5 {| =-t2-6)=8
e B I (-1 _
By=ly g |FETEESE  dgadl, o] S OTFE) =g
A=t Ple1se=7 PYRET L S S
b [ n™[3 4| T¢-0F
Jo 2| . I e .
Ay=|, J|=0-2=2  Ay=-, | =-@-9=2

Bl b Bloch g
e T
98 5 [9 8 2
adj(A)=|-8 7 4| =[8 7 2
3 1] B oF 1
P32 82
(A’)‘lzTS 7 2|=|8 7 2
-5 < A (5 &

2 3
2. If A is a symmetric matrix and B is a skew symmetric matrix such that A+B= [_ ll, then
Bl
find |AB]|.
Sol. Given A is symmetric matrix, B is skew symmetric matrix.

= A'=AandB'=-B

Aspslt @ i
“l5 4 ~A0)
avgp=ff °
= Bl Tl =
PO
= -
= A B—Z 2 i)
~B=le (i)

Adding (i) and (i), we get



Sol.

Sol.

mewﬁl 11 I Hi A )

S )

4 -2
|ABI—|71 74| -16-2=-18
0 2y =z
Findx,yandzif A=|x y -z|satisfiesA’=A"" [NCERT Exemplar]
X =y z
0 2y =z 0 x &
We have, A=|x y —z|and A'=|{2y y -y
x -y oz z =z @
Also, A'=At=1
= AA'= AAT [ Aa™=1]

02y z|]|]O0O x x| |1 00O
= x y —Z||12Zy y —y|=|0 1 0
001

x -y zjlz —z z

a’+z2 28-22 wf+z22 | 10 0
= 2y2_12 x2+y2+22 J’Z—yQ—ZZ:O 1 0
B (1 |
By comparing the corresponding elements, we get
2P-2=0 = 2uf=7 (i)
and 4t =1 (i)
= 222+22=1 = z=+ E3 [From equation (i)]
J
"W N 4
y 2 y== V6
Also, :(2+y2+zz=1
T, .1 3 1 1
=1- =l =]1_T == =4—
= P=1-1-z 63162:>xi\,’2
+ + 1 d + 1
x=t——, y=+— and z=+——
vz YT V3

A trust invested some money in two type of bonds. The first bond pays 10% interest and second
bond pays 12% interest. The trust received T 2,800 as interest. However, if trust had interchanged
money in bonds, they would have got 7 100 less as interest. Using matrix method, find the amount
invested by the trust. [CBSE (Central) 2016]
Let T x and T y be the amount of money invested in 1st and 2nd bond respectively.

According to information given in question

10 12
XXW ny—ZSOO

I e
*T00 TY* 700 T



= 10x + 12y = 280000 ...(1)
and  12x + 10y = 270000 oo (i)
Above system of equation can be written in matrix form as
AX =B, where
10 12 % 280000
— [12 10} . yl’ T [2700001
AX=B = X=A'B (i)
Now, |A|=|10 12|= 100-144 =-44
12 10
P :L_ade:L_[ 10 712T:L| 10 712]
|A] [A]]-12 10 -44(-12 10

Putting the value of X, A7 and B in (jif), we get

% 1

10 - 12] {280000]

yl~ —4|-12  10]|270000
_ [x - _ 1 [ 2800000 - 3240000 ‘

vl 44|_3360000 + 2700000

x]__ 1 [-440000 _ [¥].[o000
= y|~ 44|~ 660000 y|~ [15000

= x = 10000, y = 15000.
Hence, invested amount in 1st and 2nd bonds are 10000 and ¥15000.

1:2 2 j
adjB
5. If the matrices A=|1 3 4|, B=adjA and C = 34, then find the value of | Iél !
1.1 3

Sol. WehaveB=adjAand C=3A
adj B = adj (adj A)
= |adjB| = |adj(adjA)| =1AP Y =14
--|adj.adj. adj......(a)|= 1A [
k times
where 1 is the order of matrix.
C=3A = |C|=|34]| =3*|A| =27|A]
ladjB] _1aF _1aP
ICl 71Al 27

1
3
i

2
1
A=1
1

2
4
3

= |A|=109+4)-1(3+2)+1(4-86)
=13-5-2=13-7=6

lagiB| _14P _ ¢ <(&) =2=5

3

Icl T 27 27



Long Answer Questions

1 2 -3
1. If A=|3 2 -2|thenfind A™" and use it to solve the following system of the equations:
2 <11
¥t2y =256
3x+2y-22=3 [CBSE 2020 (65/1/1)]
W=y EET2
01 2 0k 2
Sol. |A|=7;adj (A)=|-7 7 T[ A= I;IMJA—$—7 7f —7] 1+12+Y2
<7 5 -4 -7 5 4
The system of equations in Matrix form can be written as:
x 6
A .X =B, where X = le= 3 1
z s
x 0 1 216 i il
X=AB = yl % [7 7 —7llal= 135 =[—5 1
2 -7 5 4|2 =5 | |=5

Lx=1ly=-52z=-5 i
[CBSE Marking Scheme 2020 (65/1/1)]

2 =3 b
2. IfA=|3 2 -4|, then find A Hence solve the following system of equations :
i A T
2x—-3y+5z=11,3x+2y-4z=-5x+y-2z=-3 [CBSE 2019 (65/1/2)]
Sol.
“ hale Bl o B o o ]
= - i@ 5 i : et
aja = jo #2. 0 § ,,:T;FP, o A . Y ———
SN M ph R SR =
{2 +2z ] Ll - 3 |
LAl = %ﬂ,*r&(i)ﬂx,
B
e .'—’ad.p'-‘—-lo’/ g 4
| 3 —"tr :
o & =
| e J
|i At s [ ot -—2'_’ 2
I -2 s
N e R B
I Liven Bq” ¢
: B 9_1-3‘..}}* T =1
E LA 43y 4D =y
; L e




Sol.

A% =R o __

e} ?vmu.\,h‘abg A ow beta sidas i el
E'An = xR i
T =AT"8 ¢

= §
[N S

<
BRI

» 7 Y — B
! e T i 1 | i -t ey e
i
2

i e
i T .
q LTV o I
1) "“ IR B s W |
aEd {_ W-zread ljﬁ -
% fw-r] 7 B P
%{ r‘a"i}a_/ /’_{__ s -
o fz=a] o s
i z [Topper’'s Answer 2019]
5 1 4
A=|2 3 5|, find A" and use it to solve the following system of equations:
3286
x-yt+t4z=5
2x+3y-5z=2 [CBSE 2020 (65/2/1)]
Sx-2y+6z=-1
|A| =51 1
A, =28 A,=13 A,=-19
Cofactors:= A, =-2 A, =10 A4,.=5 2
Al = LA =1
1 Za a0 17
Al=—113 10 17 1
51
19 5 17
x 5
Given system is AX =Bwhere X = |y|B=|2 ]
z =
1 28 =2 =17l 5 8
ax:A“B:—l 13 10 17|12 =] 2 1
=190 5 47 -1y |2
x=3,y=2,z=-2 5

[CBSE Marking Scheme 2020 (65/2/1)]

Solve the following system of equations by matrix method
X=y¥2z=7
x=-y+3z=12
3x+2y—z=5

[CBSE 2020 (65/3/1)]



Sol. Writing given equations in matrix form

T ~1 2= 7
2 -1 3|y|=|12
3 2 -1fz 3
Which is of the form AX =B 1
Here |[A| =-2=#0 1
1 -5 3 -1
A*1=7211 -7 1 2
7 5 1
5 3 -1fi7 2
X:A-13=—211 7 1 ||112)= 1
7 -5 1}|5 3
= x=2y=1z=3 1

[CBSE Marking Scheme 2020 (65/3/1)]

3
5. fA=
5

e then find A™ and use it to solve the following system of equations :

3x+5y=11,2x-7y=-3. [CBSE 2023 (65/3/2)]
Sol. Given, A = l3 o ]
’ 5 -7
= |A|=3x-7-2x5
=-21-10=-31=0
Alexists
its co-factors
Cyy==7,Cy=-2
Ciy==byTpy=3

C=[77 o :>adj.A=CT=[77 72}
g B -5 3
4 adl.A 1 (-7 —2]

T 1Al T 31|-5 3

Now, given system of equations
3x+5y=11
2x-7y=-3
We can write this as
3 5 (x| [11
[2 -7]u= —3}
b
P X B
=>PX=B =X=P' B= (AT .B=(a").B
S Xx=(a" B (i)
e A7 =2 Tx[ll]
31|-5 3 -3




- i

31|-2 3|-3]  "31|-22-9
x 1 ]-62f |2
= B
N =Zy=1
= ks =4l = x=2y=
-3 -2 4 1 2 0
6. If A= 2 1 2,B=|-2 -1 -2| then find AB and use it to solve the following system of
2 41 3 0 -1 1
equations :
x-2y=3
2x-y-z=2 [CBSE 2023 (65/2/1)]
Dy +z=3
Sol. Given matrices
-3 -2 -4 1 2 0
A=| 2 1 2|B=|-2 -1 -2
2 1 3 0 -1 1
-3 -2 —4}]] 1 2 0] |[-3+4+0 -6+2+4 0+4-4
L AB=[ 2 1 2f|-2 -1 -2(=]2-2+0 4-1-2 0-2+2
2 1 3} 0 -1 1) |2-2+0 4-1-3 0-2+3
10 0
= AB=|0 1 0|=I =B'=4
001
= BEHT =4 = (BH)=4" (D)
Given system of equations
x-2y =3
2x—y-z=2
2tz =3
We can write this as [1 -2 0l [x 3
2 -1 -1 |y| =|2
0 =2z 1]z 3
| ! |
P X Q
= PX=0=2X=P'0=BH0=4TQ (from (i))
-3 2 2113 9+4+6
=> X=|-2 1 1 =l -6+2+3
-4 2 3} 3] [-12+4+9
x 1
= X=|y|= =1
1

Zz

—x=1,y=-landz=1



1 2 =2 3 =1 1
7. fA=|-1 3 0|landB™"=|{-15 6 =5|find(AB™. [CBSE 2023 (65/1/1)]
0 -2 1] 5 -2 J
1T 2 =2
Sol. Givenmatrix A=[-1 3 Ol = |A|=1%x3-2x(-1)+(-2)x2
0 -2 1
=3+2-4
=3-2=1=0
. Its co-factors are - A exists
53070 o E0™2 =0
NS o = s 9
C= o 2 e
3 % 2 3 2 6
2 B={2 i 2] =adjA=C"=|1 1 2‘
62 5 2 2.5
3 -1 1
Also, given B =|-15 6 -5
5 -2 2
3 <9 13 2 &
L (ABy'=B1'A? =|-15 6 5]1 1 2]
5 -2 2222 5
9-1+2 6-1+2 1B—2+5
=|-45+6-10 -30+6-10 -90+12-25
15-2+4 10-2+4 30-4+10
10 7 21
= (ABy' =[-49 -34 103
17 12 36

cos¢¢ -sina 0
8. If A=|sina cosa O

0 0 1

, find adj A and verify that A(adj A) = (adj A)A =| A| L. [CBSE (F) 2016]

cosa -sina 0

Sol. Given, A=[sina cosa 0

0 0 1
cosa 0 sina 0 .
A11= 0 1 =Cosq; A12=_ 0 1|=_31r|cg’- A13=0
—sina 0 5 cosa 0 cosa sina
A 0 1 =sing; A, = 0 1 =cose; Ay =- 0 0 =0
P —-sina 0 _— _ |cosa Of B cosa —sina|
17| cosa 0 2= |sina 0|~ % ® 7 |sine  cosa |
cos —sina OT
. adjA=|sina cosa 0| =|-sina cosa 0

0 0 1 0 0 1

cost  sina D]



cosa -sina 0| cosa sina 0
Now A.adjA=|sina cosa Of|-sina cosa 0
0 0 1 0 0 1

cos’a +sin’a cosa.sina—sina.cosa 0| [1 0 0
=|sina.cosa —sina.cosa sin®a + cos’a 0|=|0 1 0
0 0 1] (0 0 1

cosa -sina 0
AadjA=|AlL () -+ |A|l=|sina cosa O0]=cos?a+sin’a=1
0 0 1
cosa sina Offcosa -sina 0
Again, adjA.A=|-sina cosa Ofjsina cosa O
0 0 1j1 0 0 1

cos’a +sin’a —sina.cosa +sina.cosa 0| |1
=|-sina.cosa +sina. cosa sin®a + cos’ 0f=
0 0 1
= adjAA=|A| L ...(if)
From (i) and (i), we get
A.adjA=adjA. A= |A|L.
11 2120 1
9. Useproduct |0 2 -3(| 9 2 -3| tosolve the system of equations:
3 -2 4|6 1 =2
x-y+2z=1 2y-32z=1, 3x-2y+4z=2 [CBSE (F) 2011]
OR

00
010
001

11 2|20 1

Use product [0 2 -3)| |9 2 -3] to solve the system of equations:

3-24)|61-=2

x+3z=9, x+2y-2z=4, 2x-3y +4z=-3. [CBSE Delhi 2017]

Sol. Given system of equations are
x-y+2z=1, 2y-3z=1, 3x-2y+4z=2
Above system of equations can be written in matrix form

as AX=B =X=A'B
i=1 2 x 1
where, A=|0 2 -3 X=y],B=1
3 -2 4 z 2
T T |
Let C=|9 2 -3
6 1. =2

1 -1 2}[-2 0 1] [2-9+12 0-2+2 1+3-4] [1 0 0O

Now, AC=|0 2 -3|| 9 2 -3|=[0+18-18 0+4-3 0-6+6|/=|0 1 0
3 2 4|6 1 2| | 6-18+24 0-4+4 3+6-8| [0 0 1

= AC=I = At'AQ=A"1 [Pre-multiply by 47']

= @tac=at [By Associativity]



= Ic=A7 = Al=cC

-2 0 1
= At=|9 2 -3
b 1, =2
Putting X, A~ and B in X = A™B, we get
x| |[-2 0 1]]1 x| [|=2E0+2
yi=|9 2 -3||1 = y|=|9+2-6
z 6 1 2|2 z 6+1-4
x| |0
e y|=|5 = x=0y=5and z=3
z| |3
OR
Solution is similar as above.
Ans:x=0,y=5andz=3
1 =FE 2
10. Find the inverse of the matrix A = |0 2 -3|. Using the inverse, A, solve the system of
3 -2 4
linear equations x -y +22=1;2y-3z=1;3x -2y + 4z = 3. [CBSE 2023 (65/4/1)]
o 2
Sol. GivenmatrixA=|0 2 -3
3 -2 4
= |A] =1(8-6)+1(9) +2(-6)=2+9-12=-1=0

A exists.
Co-factors of A are
Cu=2, Cu=0, C,=-1
€3=~9, Cp=~2% €y=3
kB Bgde-ly e

3
9 g wp 7 10 =1
c=|0 -2 -1 = adjA=C"=|-9 -2 3
=1 F 2 =6 =1 2
) 3 0 =1 =20 1
Al= ”ﬁif‘:—l—g -2 3 _t 9 2 —3]
-6 -1 2 6 1 -2
System of linear equations be
x=-y+2z=1
2y-3z2=1
3x-2y+4z=3
We can write this as
I =31 2« |1
iD 2 =3 =Il‘
3 -2 4yz) 3
| [
A X B



11.

Sol.

AX=B = X=A1l.B

-2 0 1][1] [-2+0+3] |1
=19 2 3||{1|=|9+2-9|=
6 1 -24|3 6+1-6 1
x| 1
y[=|2| =2 x=1y=2andz=1
z] 11
-4 4 4|1 1 1
Determine the product [-7 1 3 (|1 -2 -2| and use it to solve the system of equations
5 -3 -1}j2 1 3

X-y+z=4,x-2y-2z=9,2x+y+3z=1 [CBSE (AI) 2017]

I T o[t -2 ]
I =+ ¢ = a]
| LE -37-1 U

= 6#553".415'_4_'&&%5__ mufnaupr)ayl) 40 refa) suE)
L _0euasn)  FED i) i) F0)vig2) 23p3)

| S0-2y-i2)  S{-1)=3(-1-i(1)  S[i) -3(2) ~1(3)

; (¢ o o) - ge—"
_ o » © L -
0] s 9] 1 2t

'x. -y -2z =g

a-ysz =y

‘.’l:a_+31~32,~ il

rr,-r wrﬁ' o
1 -2 -2
F ]_1.1, b 5 § I

ax= e S |
4[«”],»(2” __
i ‘r < W —
§ =a-i

“;("-') + 1£9) + 371

~4t4) () + tfm] I .

sTa) -3(0) -1(1) i
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Sol.

ji . L‘/—:' _IG‘.S"*‘{ = - o R —— i e e
! 3 -1 +4 +3 7
20 F—]

| [Topper's Answer 2017]

A shopkeeper has 3 varieties of pens “A’, ‘B’ and ‘(". Meenu purchased 1 pen of each variety fora
total of T 21. Jeevan purchased 4 pens of ‘A" variety, 3 pens of ‘B’ variety and 2 pens of ‘C’ variety
for T 60. While Shikha purchased 6 pens of ‘A’ variety, 2 pens of ‘B’ variety and 3 pens of ‘C’
variety for ¥ 70. Using matrix method, find cost of each variety of pen.  [CBSE (Central) 2016]
Let the cost of varieties of pens A, B and Cbe ¥ x, Ty, and ¥ z respectively.
From question

x+y+2=21, dx+3y+2z=60, 6x+2y+32=70

The given system of linear equation in matrix equation is as follows

111 2 21
AX=B,where A=|4 3 2 X=|y| and B=|60
6 2 3 z 70
AX=B = X=A"B )
i
Now |Al=[4 3 2[=1(9-4)-1(12-12)+1(8-18))=5-0-10=-5#0
6 2 3
A;=(9-4)=5 Ap=-(3-2)=-1 Ay =(2-3)=-1
Ap=-(12-12)=0 A,=(3-6)=-3 Apy=-(2-4) =2
Aj;=(8-18)=-10 Ap=-(2-6)=4 Ayp=0B-4)=-1
5 0 -10] [ 5 -1 1
AdjA=|-1 3 4/ =| 0 3 2
-1 2 -] |10 4 =1
5 =1 =1
ATt .ad}A=—l 03 2
[A] 5
-10 4 -1
Now from (i) X = A™'B
% 5 -1 -1]f21
y=—1§ 0 -3 2]|60
z -10 4 -1fj70
¥ =25 x 5
= y=f%—40 = |y|=|8 = x=5 y=8 z=8
z —40 z 8

= Costof pen A=%5; costofpen B=%8 andcostof pen C=% 8§



2. =3 B
3 2 -4
1 1 2
2x-3y+5z=11
3x+2y-4z=-5

13. If A= find A™. Use it to solve the system of equations [CBSE 2018]

x+y-2z=-3

5 B 2 =3 5
Sol. A=|3 2 4| = [A|=[3 2 4
T 1 -2 I T

|A| =2(4+4)+3(-6+4)+53-2)=-6+5=-1=0
.. Al exist.

Calculation of cofactor of A

Ap =0 Ap=2 Ap=1
Ap=-1 Ap=-9 Ap=-5
Ay=2 Ap =23 Az =13
6 2 4
Cofactorsof A=|-1 -9 -5
223 13
Q=1 2
adj (A)=12 -9 23
1 -5 13
1 0 ~1 2 01 -2
Al= m(adifl) iy 2 =9 23|=|-2 9 =23
T ~5 13 -1 5 =I5

Equations are:
2x-3y+5z=11;3x+2y-dz=-5 x+y-2z=-3

2 -3 5|« (11
= 3 2 4 =|-5
I 1 -2}lz] [-3
= AX=B
Using pre-multiplication with A™, we get
AT AX=A"B
= X=A"B
= X=AB
0 1 2]11 x] [0-5+6 #] §
= A=|-2 9 —23] —5] = y|=|-22-45+ 69] = y‘ = l21
-1 5 -13}{-3 z] |-11-25+39 z] I3

x=1,y=2,2z=3



14. Solve the following system of equations by matrix method :
x+2y+3z=6
x—y+z=2
3x+2y-2z=3 [CBSE 2023 (65/1/1)]
Sol. Given system of equations
x+2y+ 3z=6
2xx-y+z=2
3x+2y—-2z=3

We can write this in matrix form as

1 2 3 6

2 -1 1

3 2 =2
|

x
Yy

7

3
I
A X B
= AX=B =X=A%B ()
R
24, 4
3 2.2
=, |A] =(1%x0)-(2x-7)+(3x7)=14+21
=35=0

A7 exists

Now, A=

Its co-factors are
=0 . Cu=10 , &;=5
Cip=¥ . ==l & Ca=h
CuST 4 Cps# =5

0 7 7 0 10 5
Cc=[10 -11 4 = adjA=CT=|7 -11 5
5 5 -5 7 4 -5
0 10 5
dia 1
A'l=ﬁ£| S A
7 4 -5
Putting in (i), we have
J[o 10 5][6] | [o+20+15] | [35
X=A’1.B=%7 -1 5 2=3—5 42 -22+15 =£35
7 4 -5)|3 42+8-15 35

=> zx=lLy=1lz=1



2. =3 b

15. If A=|3 2 -4|,find A™". Use A™ to solve the following system of equations:
1 1 -2
2x -3y +5z=11
3x+2y-4z=-5
xt+y-2z=-3
Sol. Given equation is of the form AX = B where
2 3F 5
A=|3 2 -4
1 1 -2
|A] =2(0) + 3(-2) + 5(1) = -1
adjA
Al=
|Al
0 -12
ade=2 -9 23
1 =513
1 0 -1 2
Now, A'=-—|2 -9 23
Dh 5 13
* 0 -12 [j11 1 0+5-6
X=a"8 =y -—12 -9 23(|-5| =——|22+45-69
z] O 5wl T 11+25-39
x 1 -1 11
= yEW -2(=12 = x=1,y=2,z=3
z| 31 (3

Questions for Practice :

B Multiple Choice Questions

1. Choose and write the correct option in each of the following questions.

a 3 4
() If |1 2 1| =0, then the value of a is [CBSE 2023 (65/5/1)]
1 -4 1
@1 (b) 2 3 (d) 4
(ii) If A, B are non-singular square matrices of the same order, then (AB™)™" =
(a) A7'B & AB? (c) BA™ (d) AB
[CBSE Sample Paper 2023]

(iti) If A= [é fz be such that A7 = k4, then k equals

(@) 19 (b) % (c) -19 (d) %



. 1 —tanB 1 tan®]' [a -b
e 1t tanf 1 ] —tanf 1 l =[b i |-t
@a=1b=1 (b) a=cos 20, b=sin 20
(c) a=sin 26, b=cos 20 (d) none of these
(v) If A is a square matrix of order 3, such that A(adj A) = 10 L, then |adj A| is equal to
[CBSE 2020 (65/5/1)]
(@1 (b) 10 (c) 100 (d) 101
(vi) If A satisfies the equation x> — 5x% + 4x + A = 0, then A exists if
(@) h=1 (B)h#2 (0) r#-1 (d) all of them
(vii) If A is a square matrix of order 3and |A| =5, then |adj A| =
(@) 20 (b) 10 (e 0 (d) 100
B Conceptual Questions
2. If Ayis the cofactor of the element g;; of the determinant
2 35
6 0 4 |, then write the value of a5, . A;,. [CBSE (AD) 2013]
1 5 -7
cosb  sinf "
3. IfA= sin® cos 8]’ then for any natural number #, find the value of det (A”).
[CBSE Ajmer 2015]
1 -2
4. Find the cofactors of all the elements of [ 1 3] - [CBSE 2020 (65/5/3)]
. s |21
5. Write the adjoint of the matrix 43 [CBSE (AI) 2010]
6. If Ais a square matrix of order 3 such that |adj A| =64, find |A].
ab 10 X .
7. A= L and B _{D 1 then find adj (AB).
; ; =t 3 b
8. Find |AB|,if A= [0 2Iz-md B= {0 0}. [CBSE 2019 (65/2/2)]

9. Let A be a square mairix of order 3 x 3. Write the value of |2A|, where [A| = 4.

[CBSE Delhi 2012]

10. A is asquare matrix with | A | = 4. Then find the value of | A.(adj A)|. [CBSE 2019 (65/4/3)]
4

11. For A= ? 71} write AL [CBSE 2020 (65/5/1)]

B Very Short Answer Questions
12. Find the equation of line Joining (3, 1) and (9, 3) using determinant.
13. Using co-factors of elements of third column,
1 gy
evaluate A=|1 y zx|.
1 z xy



14,

15.

1FAE [; i] show that A = %A.

Solve the following system of equations by matrix method:
3x+y=19
3x-y=23

B Short Answer Questions

16.
A

18.

S

20.

21,

22.

Show that the points A (a, b+ ¢), B (b, ¢ + a), C (¢, a + b) are collinear.

A typist charges T 145 for typing 10 English and 3 Hindi pages, while charges for typing 3 English
and 10 Hindi pages are T 180. Using matrices, find the charges of typing one English and one
Hindi page separately. [CBSE (North) 2016]

If A, B are square matrices of the same order, then prove that adj (AB) = (adj B) (adj A).

2 4 -6
1 2]’3'[—2 4

2x+y=4 3x+2y=1 [CBSE Sample Paper 2016]

Let A= . Then compute AB. Hence, solve the following system of equations:

M E _|g 8 : 1 _pla-l
Le!tA—[2 5 andB—l7 9 , verify that (AB)” =B~ A™.

0 2 3
Without using properties of determinant prove that (-2 0 4 |=0.
3 40

Without using properties of determinant provethat | 1 1+y 1 |=0.

m Long Answer Questions

23.

24.

25.

26.

27.

23 5
If A=|3 2 —4|find A™. Use it to solve the system of equations:
1 1-2
2x =3y +52=11
3x+2y=-4z==5
x+y-2z=-3 [CBSE 2015]
1 1.
If A=|1 0 2|.Find A™". Hence, solve the system of equations
s Ll
x+y+z2=6,x+22=73x+y+z=12. [CBSE 2019 (65/1/1)]
Using matrix, solve the following system of equations:
2x-3y+5z=11, 3x+2y-4z=-5 x+y-2z=-3 [CBSE Delhi 2009]
~1 -2 -2
Find the adjoint of the matrix A=| 2 1 -2| and hence, show that A.(adj A) = |A| ;.
2 2 1
[CBSE Allahabad 2015]
3 =1 1
Find the inverse of matrix A =(-15 6 -5| and hence show that A A=1

-2 2
B [CBSE Chennai 2015]



28. Using matrices, solve the following system of linear equations: [CBSE (F) 2009]
3x-2y+3z=8
2x+y-z=1
4x-3y+2z=4

29. Using matrices, solve the following system of equations: [CBSE (AI) 2011]
x+2y+z=7
x+3z=11

and 2x-3y=1

30. Using matrices, solve the following system of equations: [CBSE (F) 2012]
x-y+z=4
2x+y-32=0
X+y+z=2

31. Using matrices, solve the following system of equations: [CBSE (AI) 2012]
2x+3y+3z=5
x-2y+z=-4
3x-y-2z=3

32. Using matrices, solve the following system of equations: [CBSE (A 2012]
x+y-z=3
2x+3y+z=10
3x-y-7z=1

1 2 0
33. If A=|-2 -1 -2|find A7 [CBSE Sample Paper 2021]
g =1 i
Hence solve the system of equations:
x-2y=10
2x-y—-z=8
-2y+z=7

34. Evaluate the product AB, where [CBSE Sample Paper 2021]

1 -1 0 2 2 -4

A=|2 3 4|andB=|-4 2 -4
DI 2 -1 5

Hence solve the system of linear equations

x-y=3

2x+3y+4z=17

yriz=7

Answers
1. (i) (d) (i) (o) (i) (b) (iv) (b) (@) (@ (vi) (d) (vid) (b)
2. 110 59 4. C;y=3, Cyy=2, Cpp=—4, Cpy=1 5. ’

d -b
-

6.+8

8.0 9. 32 10. 4" 1L ‘71 gl
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